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(54) LOW-TEMPERATURE HEATING ACTIVATION CONTROL METHOD FOR AIR CONDITIONER, 
AND AIR CONDITIONER

(57) A low-temperature heating activation control
method for an air conditioner, applicable to a multi-split
air-conditioning system. The method comprises the fol-
lowing steps: acquiring an outdoor ambient temperature,
then determining whether the outdoor ambient temper-
ature is lower than a configured outdoor ambient tem-
perature; if the outdoor ambient temperature is lower than
the configured outdoor ambient temperature, acquiring
real-time gas return pressure of a compressor, then ad-
justing, according to the real-time gas return pressure of
the compressor, the degree of opening of an expansion
valve corresponding to each indoor unit in an ON state
and the degree of opening of an expansion valve corre-
sponding to each indoor unit in an OFF state; determining

whether a first effective timing period has been reached;
and if the first effective timing period has been reached,
adjusting, according to a temperature difference between
the configured temperature and a real-time indoor tem-
perature, the degree of opening of the expansion valve
corresponding to each indoor unit in the ON state. An air
conditioner is also disclosed. The low-temperature heat-
ing activation control method for an air conditioner, and
the air conditioner disclosed in the present invention ef-
fectively resolve the issue in which an action of a
low-pressure switch during a heating operation per-
formed at ultra-low temperatures by the multi-split
air-conditioning system having a long distribution pipe
causes the air conditioner to fail to operate normally.
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Description

Technical field

[0001] The present invention relates to the technical
field of air conditioning, particularly to a heating mode
activation control method of air conditioner as being op-
erated in low ambient temperature environment, and an
air conditioner.

Background

[0002] Multi-split air conditioning system refers to a re-
frigeration circulation system composed of an outdoor
unit and a plurality of indoor units, which is a specific type
of variable refrigerant air conditioning system. The multi-
split air conditioning system consists of the outdoor unit
and indoor units connecting to by refrigerant pipeline,
wherein the outdoor unit is composed of an outdoor heat
exchanger, a compressor and other accessories for re-
frigeration and the indoor unit is composed of a fan and
an indoor exchanger. The outdoor unit could deliver re-
frigerant to each indoor unit through pipelines. Each in-
door unit is equipped with an expansion valve. Cooling
or heating load requirement could be timely satisfied by
adjusting the refrigerant circulated by the compressor
and by regulating the refrigerant flow into each indoor
heat exchanger.
[0003] A high-pressure protection and a low-pressure
protection are preset in a typical multi-spilt air condition-
ing system, respectively corresponding to a high pres-
sure switch and a low pressure switch arranged therein.
If pressure detected by either the high pressure switch
or the low pressure switch exceeds permitted range, a
warning signal is output to a controller; the controller fur-
ther terminates the refrigerant system and enables the
fault to be displayed. In a general sense, the low-pressure
protection aims at preventing the compressor being dam-
aged at a state that no refrigerant is circulated in the
system and the high-pressure protection is designed for
preventing the compressor being damaged or crack of
pipeline in a condition that excessive refrigerant is circu-
lated in the system or in case heat dissipation perform-
ance of the condenser becomes poor.
[0004] But when the multi-split air conditioning system
is operating in an environment with an ultra-low ambient
temperature, refrigerant may reside in every portion of
the air conditioning system especially when only a part
of indoor units are turned on because the length of pipe-
line between the outdoor unit and the indoor units is con-
siderably longer than that of normal air conditioner likely
resulting in a problem that gaseous refrigerant is not able
return to a low-pressure end of the compressor. Under
this circumstance the pressure of the system may be
lower than a protection value preset to trigger the low-
pressure protection result in the system is terminated.

Summary

[0005] In order to solve the problem that a multi-split
air conditioning system could not be properly activated
due to the fact that the low pressure switch is triggered
when being operated in an environment with ultra-low
ambient temperature, the present invention provides a
heating mode activation control method of air conditioner
in low ambient temperature environment.
[0006] A heating mode activation control method of air
conditioner in low ambient temperature environment, ap-
plied to a multi-split air conditioning system, the control
method includes:
collecting outdoor ambient temperature and determining
whether an outdoor ambient temperature obtained when
the multi-split air conditioning system being activated is
less than a preset outdoor ambient temperature;
[0007] if the outdoor ambient temperature obtained
when the multi-split air conditioning system is activated
is less than the preset outdoor ambient temperature, col-
lecting a real-time return gas pressure of the compressor
and respectively adjusting opening degree of each ex-
pansion valve corresponding to indoor units at switch-on
state and opening degree of each expansion valve cor-
responding to indoor units at switch-off state according
to the real-time return gas pressure of the compressor;

determining whether a first effective timing duration
is reached; and

adjusting the opening degree of each expansion
valve corresponding to the indoor units at switch-on
state according to a temperature difference between
a preset temperature and a real-time indoor ambient
temperature if the first effective timing duration is
reached.

[0008] Another aspect of the present invention pro-
vides an air conditioner, the air conditioner is a multi-split
air conditioning system and the air conditioner includes:

a temperature acquisition module used to collect out-
door ambient temperature;

a first comparison module used to determine wheth-
er an outdoor ambient temperature obtained when
the multi-split air conditioning system is activated is
less than a preset outdoor ambient temperature;

a pressure acquisition module used to collect real-
time return gas pressure of a compressor if the out-
door ambient temperature obtained when the multi-
split air conditioning system is activated is less than
the preset outdoor ambient temperature;

a first execution module used to respectively adjust
opening degree of each expansion valve corre-
sponding to indoor units at switch-on state and to
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adjust opening degree of each expansion valve cor-
responding to indoor units at switch-off state;

a timing module used to determine whether an action
of the first execution module reaches a first effective
timing duration; and

a second execution module used to adjust the open-
ing degree of each expansion valve corresponding
to the indoor units at switch-on state in accordance
with a temperature difference between a preset tem-
perature and a real-time indoor ambient temperature
when the first effective timing duration is reached.

[0009] The heating mode activation control method of
air conditioner in low ambient temperature environment
and the air conditioner disclosed by the present invention
does not only able to solve the problem that the multi-
split air conditioning system with long pipeline could not
properly function because the low pressure switch is trig-
gered, but also able to keep using the low pressure switch
to protect the compressor in the event of refrigerant leak-
age and the like to maintain the air conditioner being op-
erated safely and normally. It has the advantages of good
practicability and small hardware modification.

Description of the drawings

[0010] In order to clearly explain embodiments of the
present invention or technical solutions in the prior art,
at first drawings related to description of the embodi-
ments or the prior art will be briefly introduced as follows.
It is obvious that the drawings are described here are
part of embodiments of the present invention; for those
ordinary skill in the art other drawings could be obtained
based on these without any creative work.

Fig.1 is a schematic diagram of a refrigeration cycle
of a multi-split air conditioner;

Fig.2 is a flow chart showing a heating mode activa-
tion control method of air conditioner in low ambient
temperature environment according to one aspect
of the present invention;

Fig.3 is a flow chart of an embodiment to adjust open-
ing of an expansion valve according to a real-time
return gas pressure of a compressor;

Fig.4 is a flow chart of another embodiment to adjust
opening of an expansion valve according to a real-
time return gas pressure of a compressor;

Fig.5 is a flow chart of another embodiment to adjust
opening of an expansion valve according to a real-
time return gas pressure of a compressor;

Fig.6 is a schematic diagram of an air conditioner

according to another aspect of the present invention.

Detailed Description of Embodiments

[0011] In order to give a full explanation of the objec-
tives, technical solutions and advantages of embodi-
ments of the present invention, the technical solutions
disclosed by the present embodiments will be clearly and
completely described based on the accompanying draw-
ings. It should be noted that the present invention is not
limited to the following embodiments, but various modi-
fications could be made thereto by those of ordinary skill
in the art without creative work within a scope of the
present invention.
[0012] Terms "first", "second", "third" and the like in the
specification, claims and drawings in the present inven-
tion are used to distinguish different objects, rather than
to describe a specific order. In addition, terms "including",
"having" and their variations are not exclusive; such as
a process or a method that includes a series of steps, or
a system, a product or a device that includes a plurality
of units is not restricted to the steps or the units con-
cerned, but optionally further includes steps or units not
listed, or optionally includes other inherent steps or units
of the process, the method, the product or the device.
[0013] "Embodiment" in the present invention means
that specific features, structures or properties described
in one embodiment could be included in one or more
embodiments. The term in various positions of the spec-
ification does not necessarily refer to one same embod-
iment, nor is it an independent embodiment or an alter-
native embodiment mutually exclusive with other embod-
iments. Those skilled in the art could understand that the
embodiments described could be combined with other
embodiments.
[0014] It should be noted that a heating mode referred
to in the present embodiment of the invention indicates
an operating mode of a multi-split air conditioning system.
When the multi-split air conditioning system is operating
in the heating mode, refrigerant flowing in indoor units at
switch-on state or at switch-off state could be controlled
respectively. The multi-split air conditioning system is
shown in Fig.1, in which each indoor unit, no matter at
switch-on state or at switch-off state, is provided with an
expansion valve 14. Opening degree of each expansion
valve 14 could be adjusted by a controller: the controller
drives a four-phase pulse step motor with a permanent
magnet rotor capable of rotating under magnetic forces
exerted by being attracted and being repulsed by mag-
netic poles energized by stator windings; a sequence of
pulse commands according to pre-established logic is
given by the controller to apply pulse voltage on the stator
windings of the motor to drive the rotor; if a direction in-
dicated by the sequence of pulse commands is reverse,
the motor rotates reversely; therefore the direction indi-
cated by the sequence of pulse commands could control
the rotate direction of the step motor, so as to further
make the piston of the expansion valve move along a
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linear direction to change the opening degree of the valve
and adjust refrigerant flow by commands. The number
of pulse commands, also called the number of steps,
could be regarded as a control unit as adjusting the open-
ing of expansion valve; the adjustable range of opening
degree is usually a range of steps. Each expansion valve
is maintained at a fixed opening degree, neither fully
opened nor fully closed, in a multi-split air conditioning
system being powered but not turned on.
[0015] A typical multi-split air conditioning system is
provided with pressure controllers including a low pres-
sure switch 15, as shown in Fig.1, and a high pressure
switch, which are also called a low pressure controller or
a high pressure controller. Both of the low pressure con-
troller and the high pressure controller are electrical
switches being controlled based on pressure signals. If
the discharge pressure of a compressor 17 exceeds a
permitted value as operated, windings in the motor of the
compressor might be burned and discharge diaphragm
of the compressor might be damaged, so the high pres-
sure switch, such as a high-pressure relay, is activated
to immediately cut off power supply of the motor of the
compressor to terminate its operation if the discharge
pressure of the compressor exceeds a given value. How-
ever if the suction pressure of the compressor 17, namely
the return pressure, is lower than a preset operating pres-
sure, risky factors to the refrigeration system also could
be brought in, such as the motor might be burnt. The low-
pressure switch 15 is used to maintain the suction pres-
sure of the compressor above the safe pressure value.
However when the multi-split air conditioning system is
operating in a low ambient temperature environment, es-
pecially in an ultra-low ambient temperature environ-
ment, the outdoor ambient temperature may be lower
than the saturation temperature of the refrigerant and
consequently more gaseous refrigerant but less liquid
refrigerant circulated in the pipeline of the refrigeration
system; and refrigerant may reside in every portion of
the refrigerant system when the multi-split air condition-
ing system in a standby state due to the length of its
pipeline between the outdoor unit and the indoor units is
considerably longer than that of normal air conditioner,
typically over 50 meters, under this circumstance if only
part of indoor units are turned on, especially one indoor
unit is merely turned on, refrigerant is inclined to flow to
the other indoor units and lingers, therefore gaseous re-
frigerant could not return to the low-pressure end of the
compressor and the pressure of the entire system is sig-
nificantly lowered. But the low pressure phenomenon in
this state is different from those caused by expansion
valves being blocked by dirt or ice because it will get
better as the air conditioner running during which there
will be more and more refrigerant turning to gaseous sta-
tus, it will not cause irreversible damage to the compres-
sor. However due to the fact that the low pressure switch
is triggered, the multi-split air conditioning system still
could not properly function. In order to overcome this
problem, a control method for air conditioner is disclosed

by the present embodiment.
[0016] Fig.2 is a flowchart showing a heating mode ac-
tivation control method of air conditioner in low ambient
temperature environment according to one aspect of the
present invention. As shown in Fig.2, the method in-
cludes the following steps.
[0017] Step S101: collecting outdoor ambient temper-
ature at the start and determining whether an outdoor
ambient temperature as the multi-split air conditioning
system being activated is less than a preset outdoor am-
bient temperature. The outdoor ambient temperature
could be obtained by an outdoor temperature sensor 13
(as shown in Fig.1) which is arranged on an outdoor heat
exchanger according to a preset sampling frequency and
directly sent to an I/O port of the controller. The outdoor
ambient temperature also could be collected by temper-
ature sensors arranged in the open air and transmitted
to the controller through different communications meth-
ods, such as wired communication or wireless commu-
nication. Taking wireless communication as an example,
the temperature sensor and the controller could commu-
nicate with each other in a one-to-one mode, or through
one or more servers in a local area network, or through
a cloud server. It is further determined whether the out-
door ambient temperature as the multi-split air condition-
ing system being activated is less than the preset outdoor
ambient temperature. The preset outdoor ambient tem-
perature could be pre-established according to the sat-
uration temperature of different types of refrigerants, gen-
erally in a range from -10°C to -25°C representing an
environmental condition in which a failure to start is prone
to occur.
[0018] Step S102: if the outdoor ambient temperature
obtained when the multi-split air conditioning system is
activated is less than the preset outdoor ambient tem-
perature, it is determined that the multi-split air condition-
ing system is working in an environment with ultra-low
ambient temperature. A control process is executed fur-
ther to avoid the activation failure and in the meanwhile
to keep the multi-split air conditioning system being nor-
mally operated, which specifically includes: collecting a
real-time return gas pressure of the compressor, which
is obtained by a pressure sensor 16 (as shown in Fig.1)
disposed at a suction port of the compressor according
to a preset sampling frequency, by the controller. The
controller further respectively adjusts opening degree of
each expansion valve corresponding to indoor units at
switch-on state and opening degree of each expansion
valve corresponding to indoor units at switch-off state
according to the real-time return gas pressure of the com-
pressor. Due to the arrangement that each indoor unit
corresponds to one expansion valve, refrigerant in pipe-
line of the multi-split air conditioning system in the ultra-
low ambient temperature environment is redistributed; in
this regard, the accumulation of refrigeration within the
indoor units at switch-off state could be avoided and the
pressure of refrigerant in pipeline is maintained above a
safe value to ensure the multi-split air conditioning sys-
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tem could be activated normally and being safely oper-
ated.
[0019] Step S103: starting timing while executing the
control process as described above and determining
whether a timing time reaches a first effective timing du-
ration to ensure the indoor units at switch-on state could
maintain a normal heating operation.
[0020] Step S104: when the timing time reaches the
first effective timing duration, opening degree of each
expansion valve corresponding to indoor units at switch-
on state is adjusted in accordance with a temperature
difference between a preset temperature and a real-time
indoor temperature and the multi-split air conditioning is
operated normally. The first effective timing duration
could be obtained by a sequence of tests under a con-
dition that the indoor units are normally operated, which
represents an average activation time when the multi-
split air conditioning system is normally activated. In the
present embodiment the first effective timing duration is
preferably set as 1 minute. The arrangement that the first
effective timing duration is pre-established for determin-
ing whether an activation process is finished could de-
velop response efficiency of the control system, and to
make response from components in the refrigeration sys-
tem faster and more accurate.
[0021] To be specific, as shown in Fig.3, the process
that respectively adjusting opening degree of each ex-
pansion valve corresponding to indoor units at switch-on
state and opening degree of each expansion valve cor-
responding to indoor units at switch-off state according
to the real-time return gas pressure of the compressor
includes steps as follows.
[0022] Firstly, determining whether the real-time return
gas pressure of the compressor is greater than or equal
to a first preset pressure which is greater than or equal
to a threshold pressure triggering the action of the low
pressure switch; generally such that the threshold pres-
sure triggering the action of the low pressure switch is
0.5MPa, and taking the first preset pressure is 0.5MPa
as an example.
[0023] When the real-time return gas pressure of the
compressor is greater than or equal to the first preset
pressure, if users switch on a small part of the indoor
units, especially only one indoor unit in the multi-split air
conditioning system, the pressure of the multi-split air
conditioning system may further decrease. Due to the
difference between the real-time return gas pressure of
the compressor and the first preset pressure is compar-
atively small, even equal to the first preset pressure, it is
very likely than the low pressure switch is triggered before
the gaseous refrigerant increases. In order to avoid this
situation, in the present embodiment, it is preferable to
increase opening degree of each expansion valve cor-
responding to indoor units at switch-on state while to de-
crease opening degree of each expansion valve corre-
sponding to indoor units at switch-off state, so as to pre-
vent that the pressure at the suction port of the compres-
sor is lower than the protection pressure.

[0024] Fig.4 shows a more precise control method,
wherein the process that respectively adjusting opening
degree of each expansion valve corresponding to indoor
units at switch-on state and opening degree of each ex-
pansion valve corresponding to indoor units at switch-off
state according to the real-time return gas pressure of
the compressor includes steps as follows.
[0025] Determining whether the real-time return gas
pressure is greater than or equal to the first preset pres-
sure but is less than a second preset pressure, wherein
the first preset pressure could be preferably set as
0.05MPa and the second preset pressure could be pref-
erably set as 0.1MPa; this step aims at determining
whether the real-time return gas pressure of the com-
pressor is in a comparatively critical state that a deviation
from the protection pressure is small. If the real-time re-
turn gas pressure is in the critical state, namely the real-
time return gas pressure is greater than or equal to the
first preset pressure but is less than the second preset
pressure, the opening degree of each expansion valve
corresponding to the indoor units at switch-on state is
increased to a first pulse step while the opening degree
of each expansion valve corresponding to the indoor
units at switch-off state is decreased to a second pulse
step, wherein the first pulse step is preferably 200 pls
and the second pulse step is 50 pls.
[0026] Maintaining the opening degree of each expan-
sion valve corresponding to the indoor units at switch-off
state at the second pulse step until a second effective
timing duration is reached at that time the multi-split air
conditioning system is relatively stable. A preferred value
of the second effective timing duration is 30s.
[0027] When the second effective timing duration is
reached, collecting a plurality of real-time return gas pres-
sures in accordance with a preset sample frequency to
determine whether the real-time return gas pressure is
in a decreased trend. As an example, three consecutive
real-time return gas pressures are collected for compar-
ison to determine whether the real-time return gas pres-
sure is in a decreased trend. If the real-time return gas
pressures are in a decreased trend, the opening degree
of each expansion valve corresponding to the indoor
units at switch-off state is increased at a preset rate until
the real-time return gas pressure stops decreasing and
maintains greater than or equal to the first preset pres-
sure, in another word at a safe state, or until the opening
degree of each expansion valve corresponding to the
indoor units at switch-off state is increased to the maxi-
mum value. This step is to ensure the multi-split air con-
ditioning system could keep stable as being activated
without triggering the low-pressure switch by adjusting
the opening degree of each expansion valve correspond-
ing to the indoor units at switch-off state to compensate
pressure loss. In the present embodiment, a group of
preferred values are provided: for every 0.01MPa de-
crease in the real-time return gas pressure of the com-
pressor, the opening degree of the expansion valve in-
creases by 100 pls; the maximum opening degree is 460
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pls.
[0028] Further, as shown in Fig.5, the process that re-
spectively adjusting opening degree of each expansion
valve corresponding to indoor units at switch-on state
and opening degree of each expansion valve corre-
sponding to indoor units at switch-off state according to
the real-time return gas pressure of the compressor in-
cludes steps as follows.
[0029] Determining whether the real-time return gas
pressure is greater than or equal to the second preset
pressure, wherein the second preset pressure could also
be preferably set as 0.1MPa; this step aims at determin-
ing whether the real-time return gas pressure of the com-
pressor is in a comparatively safe state that a deviation
from the protection pressure is great. If the real-time re-
turn gas pressure is in the safe state, namely the real-
time return gas pressure is greater than or equal to the
second preset pressure, the opening degree of each ex-
pansion valve corresponding to the indoor units at switch-
on state is increased to the first preset pulse step and
the opening degree of each expansion valve correspond-
ing to the indoor units at switch-off state is decreased to
the second preset pulse step, wherein the first pulse step
is preferably 200 pls and the second pulse step is 50 pls.
Maintaining the opening degree of each expansion valve
corresponding to the indoor units at switch-off state at
the second pulse step to ensure the refrigerant flow in
the system stable and the activation smoothly passed.
[0030] The control method provided in the foregoing
embodiments is particularly suitable for a case where
only one indoor unit is being switched on by users.
[0031] The heating mode activation control method of
air conditioner in low ambient temperature environment
disclosed by the present invention does not only able to
solve the problem that the multi-split air conditioning sys-
tem with long pipeline could not properly function be-
cause the low pressure switch is triggered, but also able
to keep using the low pressure switch to protect the com-
pressor in the event of refrigerant leakage and the like
to maintain the air conditioner being operated safely and
normally. It has the advantages of good practicability and
small hardware modification.
[0032] The present invention further discloses an air
conditioner, as shown in the drawings, which includes
the following parts.
[0033] A temperature acquisition module 20 is used to
collect outdoor ambient temperature.
[0034] A first comparison module 21 is used to deter-
mine whether an outdoor ambient temperature obtained
when the multi-split air conditioning system is activated
is less than a preset outdoor ambient temperature.
[0035] In the embodiment of the present invention, the
temperature acquisition module and the first comparison
module could be configured to execute the Step S101
as mentioned in the method embodiment above.
[0036] A pressure acquisition module 22 is used to col-
lect real-time return gas pressure of the compressor if
the outdoor ambient temperature obtained when the mul-

ti-split air conditioning system is activated is less than
the preset outdoor ambient temperature.
[0037] A first execution module 23 is used to respec-
tively adjust opening degree of each expansion valve cor-
responding to indoor units at switch-on state, and to ad-
just opening degree of each expansion valve correspond-
ing to indoor units at switch-off state.
[0038] In the embodiment of the present invention, the
pressure acquisition module and the first execution mod-
ule could be configured to execute the Step S102 as men-
tioned in the method embodiment above.
[0039] A timing module 24 is used to determine wheth-
er an action of the first execution module reaches a first
effective timing duration.
[0040] In the embodiment of the present invention, the
timing module could be configured to execute the Step
S103 as mentioned in the method embodiment above.
[0041] A second execution module 25 is used to adjust
opening degree of each expansion valve corresponding
to the indoor units at switch-on state in accordance with
a temperature difference between a preset temperature
and a real-time indoor ambient temperature when the
first effective timing duration is reached.
[0042] In the embodiment of the present invention, the
second execution module could be configured to execute
the Step S 104 as mentioned in the method embodiment
above.
[0043] Optionally the air conditioner further includes a
first calculation module used to determine whether the
real-time return gas pressure of the compressor is great-
er than or equal to a first preset pressure. If it is deter-
mined by the first calculation module that the real-time
return gas pressure is greater than or equal to the first
preset pressure, the first execution module is configured
to increase the opening degree of each expansion valve
corresponding to the indoor units at switch-on state and
also configured to decrease the opening degree of each
expansion valve corresponding to the indoor units at
switch-off state; wherein the first preset pressure is great-
er than or equal to a preset action pressure to trigger a
low pressure switch.
[0044] Optionally the air conditioner further includes a
second calculation module used to determine whether
the real-time return gas pressure of the compressor is
greater than or equal to the first preset pressure but less
than a second preset pressure.
[0045] If it is determined by the second calculation
module that the real-time return gas pressure of the com-
pressor is greater than or equal to the first preset pressure
but less than the second preset pressure, the first exe-
cution module is configured to increase the opening de-
gree of each expansion valve corresponding to the indoor
units at switch-on state to a first pulse step and also con-
figured to decrease the opening degree of each expan-
sion valve corresponding to the indoor units at switch-off
state to a second pulse step; and in the meanwhile the
timing module is further configured to determine whether
the action of the first execution module reaches a second
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effective timing duration.
[0046] The air conditioner further includes a monitor
module configured to determine whether the real-time
return gas pressure of the compressor is in a decreased
trend by collecting a plurality of real-time return gas pres-
sures in accordance with a preset sample frequency
when it is determined by the timing module that the action
of the first execution module reaches the second effective
timing duration.
[0047] The air conditioner further includes a third exe-
cution module configured to increase the opening degree
of each expansion valve corresponding to the indoor
units at switch-off state to a maximum opening degree
at a preset rate when the real-time return gas pressure
of the compressor is in a decreased trend
[0048] Optionally, the second calculation module is al-
so used to determine whether the real-time return gas
pressure of the compressor is greater than or equal to
the second preset pressure.
[0049] If it is determined by the second calculation
module that the real-time return gas pressure of the com-
pressor is greater than or equal to the second preset
pressure, the first execution module is configured to in-
crease the opening degree of each expansion valve cor-
responding to the indoor units at switch-on state to the
first pulse step, and also configured to decrease the
opening degree of each expansion valve corresponding
to the indoor units at switch-off state to the second pulse
step and maintain the opening degree of each expansion
valve corresponding to the indoor units at switch-off state
at the second pulse step.
[0050] Optionally the air conditioner further includes a
setting module used to set that only one indoor unit is
activated.
[0051] The air conditioner disclosed by the present in-
vention does not only able to solve the problem that the
multi-split air conditioning system with long pipeline could
not properly function because the low pressure switch is
triggered, but also able to maintain the air conditioner
being operated safely and normally.
[0052] An embodiment of the present application also
provides a computer storage medium, wherein the com-
puter storage medium is stored in a computer program
for electronic data exchange, and the computer program
enables the air conditioner to perform part or all of the
steps of any method described in the above method em-
bodiment.
[0053] In the above-mentioned embodiments, the de-
scription of each embodiment has its own emphasis. For
parts that are not described in detail in an embodiment,
reference may be made to related descriptions of other
embodiments.
[0054] In the several embodiments provided in this ap-
plication, it should be understood that the disclosed de-
vice may be implemented in other ways. For example,
the device embodiments described above are merely il-
lustrative: the division of the above-mentioned units or
modules is only a logical function division. In actual im-

plementation, there may be other division methods, for
example, multiple units or components may be combined
or integrated into another system, or some features can
be ignored or not implemented. In addition, the displayed
or discussed mutual coupling or direct coupling or com-
munication connection may be indirect coupling or com-
munication connection through some interfaces, devices
or units, and may be in electrical or other forms.
[0055] The units described above as separate compo-
nents may or may not be physically separated, and the
components displayed as units may or may not be phys-
ical units, that is to say, they may be located in one phys-
ical space, or they may be distributed on multiple network
units. Some or all of the units may be selected according
to practical requirements to achieve the objectives of the
solutions of the embodiments.
[0056] In addition, the functional units in the various
embodiments of the present application may be integrat-
ed into one processing unit, or each unit may exist alone
physically, or two or more units may be integrated into
one unit. The above-mentioned integrated unit can be
implemented in the form of hardware or software func-
tional unit.
[0057] Finally, it should be noted that the above em-
bodiments are only used to illustrate the technical solu-
tions of the present invention, not to limit it; although the
present invention has been described in detail with ref-
erence to the foregoing embodiments, those of ordinary
skill in the art should understand that: The technical so-
lutions recorded in the foregoing embodiments are mod-
ified, or some of the technical features are equivalently
replaced; these modifications or replacements do not
cause the essence of the corresponding technical solu-
tions to deviate from the spirit and scope of the technical
solutions of the embodiments of the present invention.

Claims

1. A heating mode activation control method of air con-
ditioner in low ambient temperature environment,
applied to a multi-split air conditioning system, char-
acterized in that the control method includes:

collecting outdoor ambient temperature and de-
termining whether an outdoor ambient temper-
ature obtained when the multi-split air condition-
ing system being activated is less than a preset
outdoor ambient temperature;
if the outdoor ambient temperature obtained
when the multi-split air conditioning system is
activated is less than the preset outdoor ambient
temperature, collecting a real-time return gas
pressure of the compressor and respectively ad-
justing opening degree of each expansion valve
corresponding to indoor units at switch-on state
and opening degree of each expansion valve
corresponding to indoor units at switch-off state
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according to the real-time return gas pressure
of the compressor;
determining whether a first effective timing du-
ration is reached; and
adjusting the opening degree of each expansion
valve corresponding to the indoor units at
switch-on state according to a temperature dif-
ference between a preset temperature and a re-
al-time indoor ambient temperature if the first
effective timing duration is reached.

2. The heating mode activation control method of air
conditioner in low ambient temperature environment
according to claim 1, characterized in that the step
that respectively adjusting opening degree of each
expansion valve corresponding to indoor units at
switch-on state and opening degree of each expan-
sion valve corresponding to indoor units at switch-
off state according to the real-time return gas pres-
sure of the compressor further includes:

determining whether the real-time return gas
pressure of the compressor is greater than or
equal to a first preset pressure; and
increasing the opening degree of each expan-
sion valve corresponding to the indoor units at
switch-on state but decreasing the opening de-
gree of each expansion valve corresponding to
the indoor units at switch-off state if the real-time
return gas pressure of the compressor is greater
than or equal to a first preset pressure;
wherein the first preset pressure is greater than
or equal to a preset action pressure to trigger a
low pressure switch.

3. The heating mode activation control method of air
conditioner in low ambient temperature environment
according to claim 2, characterized in that the step
that respectively adjusting opening degree of each
expansion valve corresponding to indoor units at
switch-on state and opening degree of each expan-
sion valve corresponding to indoor units at switch-
off state according to the real-time return gas pres-
sure of the compressor further includes:

determining whether the real-time return gas
pressure of the compressor is greater than or
equal to a first preset pressure but less than a
second preset pressure;
increasing the opening degree of each expan-
sion valve corresponding to the indoor units at
switch-on state to a first pulse step while de-
creasing the opening degree of each expansion
valve corresponding to the indoor units at
switch-off state to a second pulse step;
maintaining the opening degree of each expan-
sion valve corresponding to the indoor units at
switch-off state at the second pulse step until a

second effective timing duration is reached;
collecting a plurality of real-time return gas pres-
sures in accordance with a preset sample fre-
quency to determine whether the real-time re-
turn gas pressure is in a decreased trend when
the second effective timing duration is reached;
if the real-time return gas pressures are in a de-
creased trend, increasing the opening degree
of each expansion valve corresponding to the
indoor units at switch-off state at a preset rate
until the real-time return gas pressure stops de-
creasing and maintains greater than or equal to
the first preset pressure or until the opening de-
gree of each expansion valve corresponding to
the indoor units at switch-off state is increased
to a maximum value.

4. The heating mode activation control method of air
conditioner in low ambient temperature environment
according to claim 3, characterized in that the step
that respectively adjusting opening degree of each
expansion valve corresponding to indoor units at
switch-on state and opening degree of each expan-
sion valve corresponding to indoor units at switch-
off state according to the real-time return gas pres-
sure of the compressor further includes:

determining whether the real-time return gas
pressure is greater than or equal to the second
preset pressure;
if the real-time return gas pressure is greater
than or equal to the second preset pressure, in-
creasing the opening degree of each expansion
valve corresponding to the indoor units at
switch-on state to the first preset pulse step but
decreasing the opening degree of each expan-
sion valve corresponding to the indoor units at
switch-off state to the second preset pulse step,
and maintaining the opening degree of each ex-
pansion valve corresponding to the indoor units
at switch-off state at the second pulse step.

5. The heating mode activation control method of air
conditioner in low ambient temperature environment
according to claim 4, characterized in that only one
indoor unit is at switch-on state.

6. An air conditioner, wherein the air conditioner is a
multi-split air conditioning system, characterized in
that the air conditioner includes:

a temperature acquisition module used to collect
outdoor ambient temperature;
a first comparison module used to determine
whether an outdoor ambient temperature ob-
tained when the multi-split air conditioning sys-
tem is activated is less than a preset outdoor
ambient temperature;
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a pressure acquisition module used to collect
real-time return gas pressure of a compressor
if the outdoor ambient temperature obtained
when the multi-split air conditioning system is
activated is less than the preset outdoor ambient
temperature;
a first execution module used to respectively ad-
just opening degree of each expansion valve
corresponding to indoor units at switch-on state
and to adjust opening degree of each expansion
valve corresponding to indoor units at switch-off
state;
a timing module used to determine whether an
action of the first execution module reaches a
first effective timing duration; and
a second execution module used to adjust the
opening degree of each expansion valve corre-
sponding to the indoor units at switch-on state
in accordance with a temperature difference be-
tween a preset temperature and a real-time in-
door ambient temperature when the first effec-
tive timing duration is reached.

7. The air conditioner according to claim 6, character-
ized in that further includes:

a first calculation module used to determine
whether the real-time return gas pressure of the
compressor is greater than or equal to a first
preset pressure;
if it is determined by the first calculation module
that the real-time return gas pressure is greater
than or equal to the first preset pressure, the first
execution module is configured to increase the
opening degree of each expansion valve corre-
sponding to the indoor units at switch-on state
and also configured to decrease the opening de-
gree of each expansion valve corresponding to
the indoor units at switch-off state;
wherein the first preset pressure is greater than
or equal to a preset action pressure to trigger a
low pressure switch.

8. The air conditioner according to claim 7, character-
ized in that further includes:

a second calculation module used to determine
whether the real-time return gas pressure of the
compressor is greater than or equal to the first
preset pressure but less than a second preset
pressure;
if it is determined by the second calculation mod-
ule that the real-time return gas pressure of the
compressor is greater than or equal to the first
preset pressure but less than the second preset
pressure, the first execution module is config-
ured to increase the opening degree of each ex-
pansion valve corresponding to the indoor units

at switch-on state to a first pulse step and also
configured to decrease the opening degree of
each expansion valve corresponding to the in-
door units at switch-off state to a second pulse
step; and in the meanwhile the timing module is
further configured to determine whether the ac-
tion of the first execution module reaches a sec-
ond effective timing duration;
a monitor module configured to determine
whether the real-time return gas pressure of the
compressor is in a decreased trend by collecting
a plurality of real-time return gas pressures in
accordance with a preset sample frequency
when it is determined by the timing module that
the action of the first execution module reaches
the second effective timing duration; and
a third execution module configured to increase
the opening degree of each expansion valve cor-
responding to the indoor units at switch-off state
to a maximum opening degree at a preset rate
when the real-time return gas pressure of the
compressor is in a decreased trend.

9. The air conditioner according to claim 8, character-
ized in that the second calculation module is further
used to determine whether the real-time return gas
pressure of the compressor is greater than or equal
to the second preset pressure;
if it is determined by the second calculation module
that the real-time return gas pressure of the com-
pressor is greater than or equal to the second preset
pressure, the first execution module is configured to
increase the opening degree of each expansion
valve corresponding to the indoor units at switch-on
state to the first pulse step, and also configured to
decrease the opening degree of each expansion
valve corresponding to the indoor units at switch-off
state to the second pulse step and maintain the open-
ing degree of each expansion valve corresponding
to the indoor units at switch-off state at the second
pulse step.

10. The air conditioner according to claim 9, character-
ized in that further includes:
a setting module used to set that only one indoor unit
is activated.
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